Fetal responses to long-term hypoxemia in sheep.
The effect of acute or short-term hypoxia on fetal cardiovascular hemodynamics has been well known; however, little is known about the effect of long-term hypoxemia. To determine the fetal hemodynamic responses to this stress we studied two groups of animals: 1) pregnant ewes (n = 20) at 110-115 days of gestation subjected to hypoxia for up to 28 days and 2) pregnant ewes (n = 4) that served as normoxic controls. We chronically catheterized the fetal brachiocephalic artery and vein. Five to 6 days after surgery, control measurements were made of mean arterial blood pressure, heart rate, arterial PO2, O2 saturation, hemoglobin, hematocrit, blood volume, and the concentrations of erythropoietin, cortisol, epinephrine, and norepinephrine. The next day the ewes were placed in a chamber with an inspired O2 fraction of 12-13%. Within a few minutes fetal arterial PO2 decreased from control value of 29.7 +/- 2.1 to 19.1 +/- 2.1 Torr, where it remained. Hemoglobin increased from 10.0 +/- 1.0 to 12.9 +/- 1.9 g/dl by day 7, where it remained. This was associated with an increase of erythropoietin from 22.8 +/- 2.2 to 144 +/- 37 mU/ml within 24 h, but by day 7 it had returned to levels slightly above normal. Epinephrine also increased moderately and remained elevated throughout the study. However, values of mean arterial pressure and heart rate did not differ from controls. Perhaps surprisingly, these fetuses were able to compensate so that at term their body weights were normal, 3.77 +/- 0.2 kg.